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(54) R1APABJ1HNECKAH AOPHMPYIOtHAfl 
TO/IOBKA 

(57) M306peTeHMe othocmtch k He<J>TeAo6biB3- 
tomeft npoM-cTM m npeAHa3H3MeH0 ai* 6ype- 
HHff m 3Kcn/iyaTauMM boa*hux. He<pnmux m 
raaoBux cxsaxMH. Uenb - noauiijeHwe 3<J><t>ex- 

TMBHOCTW paSOTbl TVlJ\p& B/l IIHeCKOft AOpHMpyK)- 

meA ro/iOBKM 3a cmct oeecneneHMSi 
CTa6miM33Unn nonoaceHim noABMXHwx cexTO- 
poB bo BpeMa pa6oTU. Ana atoro BepxHMtf w 



HVDKHMV1 TOPUW nOABWJKHWX CCKTOpOB BbinO/1- 

HeHbi b npOAO/ibHOMceMeHMvi ruApaB/iwMecKOM 
Aopnvipytomeft ro/iOBKM c oxpyrneHneM no pa- 
Awycy. pasHOMy no/iOBMHe a/imhu ooabidkho- 
ro cexTopa b npoAO/ibHOM ceneHMM c uenTpoM 
b paBHoyAa^eHHOM ot sepxHero v\ HMWHero 
topuob cexTopa Tosxe. MaKCMManbHbiii A^a- 
MeTp b nonepenHOM ceMeHMM pa6onevi noaep- 

XHOCTM CCKTOpOB BbinO/lHGH H3 paCCTOAHMM . 

onpeAe/iaeMOM no MaTeMaTimecxoft 4>-/ie, ot 
BepxHwx TopuoBceKTopoB. riocneAHwe b pa6o- 
neM nonojKeHMM nepeMemstoxca 6e3 nepexo- 
cob, Mjo cooixaer HSMBuroAHeftuitie yc/iOBWH 
pa60Tbi cexTopos v% ynpyroii Tpy6saToft Ana<|>- 
psrMW. yMeHbUiaeT oceBbie m psA^anbHwe Ha- 

rpy3KM H3 A6T3/1M TO/IOBKM M HKT. Ha XOTOpblX 

cnycxaeTCH ro/ioaxa. w noBuiuaeT xanecTBO . 
pacujMpfleMoro n/iacTupa b o6c3ahou Tpy6e. 
BbinonneHne topuob cexTopoa no paA^ycy mc- 
K/iioHaeT 3aKnnHMBaHne m o6pa30BaHne xonb- 
ueBoro 3a3opa NieacAy cexTop3Mn m <t>naHueM 
b c/iyMae nosopoTa cexTopoa. 3 wn. 



M3o6peTeHne OTHOCMTcn x He<t>TeA06wBa- 
K>mew npOMUiiJ/ieHMocTM. a m3ctmoctm k 6ype- 

HMK> M 3KCn/iy3T3UHM BOA*HblX. He<J>T«HblX M 

rasoabix ckb3)kvih a"» ycTaHOBKM nepexpuBa- 
Te/ieft b cxBaKMHax c ueribio BOccTaHOB/ieHwa 

repHeTMHHOCTM 06C3AHWX KO/IOHH. 

Ue/tbK) M306p6TGHMfl AB/IPeTCfl noBbiwe- 
HMe 3<JkJ>CKTMBH0CTM pd60Tbl rMAp3B/lHMeCKOW 

AOpHMpytomew ro/iOBxn 33 cmct o6ecneMeHMfl 
CTa6n/iw3aunn no/ioxenH* noABMttMux cexTo- 

POB 8Q BpeMfl paOOTbl. 

Ha 4>Mr. 1 CXGM3TMHH0 npeACTaa/?eH3 tma- 
paanMHecxafl AOpHnpyKunan ro/iOBxa, nonepew- 
HbiM p33pe3: M3 <J)wr. 2 - to ace. c noBepHyrwMH 
CGKTOpdMH e pa6oseM no/iO)xeHMM; M3 <J>nr. 3 - 
cxcMa cm/». Ae^cToyiomMx H3 cexTop. 



r MAP3B/iMMecxa» AopHwpy»oma« ronoBxa 
mm66t nonyio aiTaHry 1. Ha KOTopyK) OAera 
ynpyran Tpy6M3T3fl AMa<J>parM3 3. Me*Ay 
4>^3hu3mm 2 noMeiueHbi noABMKHbie cexTopa 

4. BepXHMM W HMHCHMM TOpUbl CeKTOpOB, npM" 

/iera»OLUMe x 4>/iaHuaM. Bwno/iHeHbi b npoAO/ib- 
hom ceseHWM AopHMpyioiueM toaobkm co 
cxpyuieHueM no paA^ycy. paBHOMy no/iOBMHe 
AflMHU cexTopa b npoAonbHow nnocxocTW c 
uenTpoM b paBHoyAaneHHOM ot eepxHero m 
HMKHero topuob noABMKHoro cexTopa tomxg. 
3 MaxcuMa/ibHbiM am3mctp b nonepenHOM ce- 
neHMn ruApaennHecKOii AopuMpyiomert ro/io- 
b km pa6oHevi nosepxHOCTn cexTopoa. 
xoHraxTvipyiotueM c paciuvipaeMbiM nnacTbi- 
peM, Bbino/ineH Ha paccTo«HMM X ot sepxHwx 
topuob noABMXHbix cexTopoa B npOAO/lbHOM 



o 
o 

GO 

o 

> 

N3 



BEST AVAILABLE COPY 



3 



1663179 



4 



ceMeHww nocneAHnx. onpeAe'ixeMOM b coot- 

BCTCTBMM CO CJieAyK>UieM 33BWCMM0CTbKK 

X=^p-H(0.3 +sln/3), 

rAe L - /yiMttd noABMXHoro ceKTopa b npo- 
AO/ibHOft n/ioCKOCTn; 

H - paccTOflHwe mokay npflMOfl, napa/i- 
/le/ibHOft npoAO/ibHOM ocm xopnyca. npoxoA«- 
mefi nepea pasHoyAa/teHHyx) ot BepxHero m 
HHKHero TOpuoa noABMXHoro ceKTopa TOMKy, 

M TOM K Oft nOABVDKHOrO CeKTOpa, M3KCHM3/lbHO 

yAa/ieHHOA ot npoAO/ibHo£i ocm Kopnyca; 

fi - yron Hax/iona k npoAO/tbHOft ocm rwA- 
paa/iHMecKoft AopHkipyioiue^ ronoBKM pa6o4eft 
nooepxHocTM noABMxnoro ceKTopa. 

K noBepxHocTM, npw/iera»omeM k Ana<t>- 
pame, xaxAoro BToporo noABMKHoro cexTopa 
npucoeAMHeHu Mera/i/iwHecKne n/iacTMHbi 5. K 
n/iacTMHdM co ctopohu AMa<J)parMu npncoe- 
AHHeHbi npOKHdAKu 6 M3 nnoTHOM t*3hm Tax. 
mto xpa« TKdHM BUCTynaiOT 3a xpaa n/iacTHH 5. 

npM C03AaHMM A3B/ieHM5l B ycTpoMCTae., 

Tpy6saTasi Ana<J>parMa 3 psctuMpaeTC* m ps3- 
ABwraeT cexTOpu 4 ao ynopa iepe3 n/iacTbipb 
8 b peMOHTvipyeMyio Tpy6y 7. ripw 3tom o6pa- 

3yK>LUMMCa MOKAy CeXTOpaMM 6OK0B0M 3330P 

nepeKpwBaeTcw BbiCTynaioiUMMM msctamm 
nnacTMH 5. KOTopue n p m)km m 3 kjtch AMa<|>par- 
mom k onopKUM noBepxHOCT»M CMexcHbix cex- 
topob, a Kpap npoK/iaAOK noArn6a»OTCfl. 

33KPWB3JI OCT3BUJlieC« 3330PW DO Kp3RM n/13- 

ctmh. npn npoTwrnDDHnn ro/iOBKH Meoea n/ia- 
cTwpb cexTopw 4 ace apeMu ocTaiOTcn 
napan/ieibHbiMti ocm to/iobkm. ripw aaxoAe 
(m/im buxoas) ronoBKM b n/iacrupb 8 ceiuopa 

HaXTlOHfllOTCfl no OTHOUI6HMK) k ocm to/iobkm. 

npM 3T0M MAer Tonbxo nepepacnpeAeneHMe 
K/IMHOBOTO TopMOBoro 3a3opa y c AByxcTopoH- 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa30sa- 

HMfl CKB03HOrO KO/lbljeBOrO 3330pd MOKAY 

<pnam\et* 2 m cexTopaMn 4 He npowcxoAMT. a 
K/iMHOBbie 3a3opw 3anonHflK)TCJi npox/iaAKa- 
mm M3 TKdHM, Bbino/iHeHMe pafkwea noBepx- 

HOCTM. KOHTaXTMpyMDmeM C paCUJMpfleMWM 

nnacTbipeM noABMKHUx cexTopoa co CMeme- 

HM6M M3KCMM371bHOrO AMaMetpS, FlpMBOAMT K 



mx napa/i/ie/ibHOMy nepeMemeHWK) a pa6oneM 
no/ioxeHMM 6e3 nepexocoa, sto C03AaeT HaM- 
BbiroAHe^ujMe yc/iOBMA pa6oTw a/ir ceKTOpos 
m ynpyroM Tpy6*«aToa AMa<t>parMbi. yMeHbUjaeT 

5 oceBbte m paAna/ibHue Harpy3KM Ha a^ts/im 
to/iobkm m HacocHo-xoMnpeccopHbie Tpy6w, 
H3 xoTopux cnycxaeTcn ro/ioaka, m noBwiuaei 
xanecT80 npM/ieraHua pacimipneMoro n/iacTw- 
pfl k o6caAHOM Tpy6e. 

10 Buno/ineHMe topuob cexTopoB no paAMy- 

Cy MCK/IIOiaeT 33K/1MHMB3HM6 m o6pa30B3HMe 

xoflbueBoro 3aaopa mcxay cexTopaMM m <J>/iaH- 
146 m b c/iysae nosopoTa cexTopoa. 
<DopMy/ia M3o6peTeHM« 
15 TMApaB/iMMecxan AopHMpyiotAan ro/iOBxtf 
no 3bt. cb. fsfc 641070. ot n mm3 wuia «c a 

TCM. STO. C qe/lbK) nOBW UJeHMfl 3<}><J>e KTM BH OCT M 

pa6oTbi rMApaB/iMHecxoM AopHMpy»oiueM rono- 
8km 3a CMei o6ecneMeHM« ct36m/im33umvi nono- 
20 weHMff noABMXHux ceKTOpos bo BpeM» 

pa60Tbl. BepXHMM M HHJKHMM TOpUbJ HOABM)K* 

hux cexTopoa Bbino/iHenbi a npoAO/ibHOM ce- 
H6HMM rnopaanwecxov^ AopHMpynxueA rmobxm c6 
cxpyr/reHMeM no paAnycy. psBHOMy nonOBMne aam * 

25 Hbi noABM^KHoro cexTopa a ynoM«HyroM cese- 
hmm c ueHTpoM a pa BHOyAa/ieHHOfl OT 
BepxHero m HMxcHero topuob noABMXHoro cex- 
Topa Tonxe. a MaxcMMa/ibMWM amsmctp b none- 
peMHOM ceneHMM pa6oMew nose pxhoctm 

30 noABMKHbtx cexTopoa Bbino/iHeH na paccron- 

HMM X OT BepXHHX TOPUOB nOABMKHblX CCKT0- 

POB. onpeAenweMOM b cootbbtctbmm co 

cneAytomeM 33BMCMMocTbio: 

35 X=^-H(0.3;fsln/?). 

rAe L - A"MHa noABMxcHoro cexTopa b npo- 
AO/ibHOM nnocxocTM: 
40 H - paccTOAHMe mokay opamom. napa/i- 
ne/ibHOM npoAOAbHOii ocm xopnyca, npoxoA»- 
tueii Mepe3 paaHoyAaneHHyio ot BepxHero m 
HM)KHero topmob noABM)KHoro cexTopa ton icy, 

M TOHKOM nOABMJKHOrO CeXTOpa. M3KCMM3/1 bHO 

45 yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca: 

P-yron nax/iona x npoAO/ibHOM ocm tma* 
pasnMsecKOM AopHMpy»omeM to/iobkm pa6oMe# 
noBepxHOCTM noABMXHoro cexTopa. 
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(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventors Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 
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lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=^-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body, 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance A" from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinB) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



yi = 2y ma x 



Fig. 2 



1663179 



[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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